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Introduction
Herpes zoster, commonly known as shingles, typically presents as a unilateral, painful vesicular rash with a distinctive dermatomal distribution. It is caused by reactivation of latent varicella zoster virus from dorsal nerve root ganglia following primary infection (chickenpox), often many decades earlier. 1, 2 The main trigger of virus reactivation is thought to be related to a decline in varicella zoster virus-specific cell-mediated immunity that occurs naturally with ageing (immunosenescence), or as a consequence of immunosuppression (from disease or medical therapy). 3, 4 In the majority of cases, herpes zoster resolves on its own. However, it causes significant discomfort, particularly to older people who have the highest risk of developing postherpetic neuralgia. This is characterised by debilitating pain and dysaesthesia persisting for more than three months. 5 In Australia around 120,000 new cases of herpes zoster occur each year and account for approximately one in 1000 of all GP visits. 6, 7 Although it can occur at any age after primary infection, the risk of herpes zoster and postherpetic neuralgia increases substantially from 50 years of age onward. 6 People who live to age 85 years have approximately a 50% risk of developing herpes zoster. 5 A recent large study from the USA suggests there is no impact of the childhood chickenpox vaccination program on the incidence of herpes zoster in adults. 8
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Recommendations for vaccination
A live attenuated vaccine against herpes zoster (Zostavax) was licensed in Australia in 2006. The vaccine contains approximately 14 times more attenuated varicella zoster virus (Oka strain) than the licensed chickenpox vaccines -this higher concentration is needed to produce a T-cell boosting response.
Since November 2016 the live vaccine has been offered through the National Immunisation Program to adults aged 70 years, and to those aged 71-79 years in a five-year catch-up program. It is contraindicated in individuals with significant immunosuppression due to disease or therapy.
Zoster vaccine is funded for people aged 70-79 years because they are expected to benefit the most. People in this age group have a higher risk of herpes zoster and postherpetic neuralgia compared to those aged 50-69 years.
Zostavax is registered for use from 50 years of age and is recommended in the Australian Immunisation Handbook for all immunocompetent adults aged 60 years and older. 17 Routine administration from 50-59 years is not recommended because of the relatively low disease incidence and because waning vaccine immunity in the 5-10 years after vaccination would result in insufficient protection when reaching an older age.
Age 70-79 years is considered the best time to target the one-dose vaccine so protection lasts until people reach their 80s, when disease risk is highest. The efficacy of the vaccine is low after 80 years of age, but individual benefit is still likely.
People aged 50-69 years and over 80 years who wish to receive the vaccine have to obtain a prescription and pay for it. Zoster vaccination is recommended for household contacts (aged ≥50 years) of anyone who is immunocompromised (currently or expected to be). This reduces the likelihood of exposure to shedding virus for the immunocompromised person. 17 The vaccine can be given at the same visit as other inactivated or live vaccines, including pneumococcal vaccine. 17 It is also safe to give to someone who has had a previous episode of herpes zoster, to prevent recurrence. However, because herpes zoster itself provides an immune boost, vaccination is not recommended until at least 1-3 years after the initial herpes zoster episode. 17 The lifetime risk of recurrent herpes zoster is 1-5%. 18, 19 Repeat (booster) doses of Zostavax are not currently recommended or funded but a subsequent dose 10 years after a first dose is safe and results in an immune boost. 20 Checking for evidence of past chickenpox by serology is not required before vaccination, except in special circumstances such as HIV infection or before transplant.
How effective is the live vaccine?
In the Shingles Prevention Study (40,000 adults aged 60 years and over), vaccine efficacy against herpes zoster was 51% and against postherpetic neuralgia was 67%, in three years of follow-up (see Table) . 21 When follow-up was extended to 4-7 years, vaccine protection against herpes zoster declined to approximately 40% but remained around 60% against postherpetic neuralgia. 22 After 7-11 years, efficacy declined further to 21% for herpes zoster and 35% for postherpetic neuralgia. 23 Protection against herpes zoster was less when the vaccine was given to adults over 70 years of age (the target National Immunisation Program age group) compared to when it was given to those aged 60-69 years. However, there appeared to be no difference in the protection against postherpetic neuralgia in the short term between these two age groups. Essentially, vaccination still modified the severity of the herpes zoster burden of illness. 21 The impacts of vaccination have also been confirmed in post-licensure studies in the UK and USA. [24] [25] [26] [27] In the UK, vaccine uptake by 70-79 year olds reached 58-72% and effectiveness in the first three years was 62% against herpes zoster and 70-88% against postherpetic neuralgia (see Table) . 24 In the USA, where the vaccine was given to people aged 60 years and older, its effectiveness in the first year was higher for more severe herpes zoster outcomes (77% for hospitalised herpes zoster, 70% for postherpetic neuralgia) compared to herpes zoster in outpatients (38%). Protection against more severe herpes was also better preserved over the seven year observation period. 25 Herpes zoster vaccination in Australia
Safety of live vaccine
Post-licensure safety data from the USA and Australia have confirmed the good safety profile of the live vaccine. 28, 29 In clinical trials the vaccine was well tolerated in adults aged 50 years and older, with only mild and transient (not lasting more than four days) injection-site reactions, such as pain, swelling, erythema or pruritus, reported by about 50% of vaccine recipients. However, two deaths associated with inappropriate administration of the vaccine to severely immunocompromised individuals have been reported. 30, 31 It is therefore absolutely essential to check patients for immune suppression (medical history, medicines) before giving the vaccine.
Contraindications to live vaccine
Because the vaccine contains live attenuated virus, it is contraindicated in people who are currently or have been recently severely immunocompromised, due to primary or acquired medical conditions or from medical treatment.
Detailed guidelines regarding vaccination of individuals on immunosuppressive therapy are given in the Australian Immunisation Handbook. 17 However, it is not possible to provide prescriptive evidencebased advice on all individual circumstances, given the wide range of medical conditions and immunemodulating drug therapies. If there is uncertainty regarding a patient's level of immunosuppression, discussion with the treating or infectious disease specialist is recommended. For example, the live vaccine can be given to people taking low doses of some disease-modifying antirheumatic drugs (azathioprine, methotrexate and mercaptopurine) or denosumab, who are not otherwise severely immunocompromised.
The vaccine is also contraindicated in pregnant women, and those who have had anaphylaxis to the vaccine (either Zostavax or varicella vaccine) or its components (including gelatin or neomycin). 17
Australian experience with live vaccine
The implementation, coverage and safety of the Australian live vaccine program has been evaluated in older adults. 29 Disappointingly, in the first 17 months of the program, vaccine uptake was only 34% in 70 year olds and 26% in 71-79 year olds according to the Australian Immunisation Register. Uptake was higher among indigenous Australians but varied across jurisdictions. These low estimates of coverage are likely, in part, due to under-reporting by GPs as the number of Zostavax doses distributed under the National Immunisation Program was almost double the number recorded in the Immunisation Register. This highlights the critical need for immunisation providers to ensure vaccination is documented and the data are transmitted to the Register for all vaccines.
Adverse events following immunisation should be reported to the Therapeutic Goods Administration Adverse Events Management System. Events are also captured by AusVaxSafety, which is an active participant-based system that has surveyed around 15,000 patients about their experiences after vaccination. 29, 32 The vaccine safety profile is consistent with what was expected, when used as recommended. The majority of notifications to both systems were injection-site reactions and rash, which were mild and resolved spontaneously.
The impact of the zoster vaccination program on disease incidence in Australian has not yet been assessed.
Recombinant subunit zoster vaccine
There is a new herpes zoster recombinant subunit adjuvanted vaccine (HZ/su, Shingrix). It is not a live vaccine and requires a two-dose schedule with approximately 2-6 months between doses. The vaccine was registered in Australia in 2017 for people aged 50 years and above. However, it is not yet available for use. There is reportedly a limited global supply.
In 2018, an application by the manufacturer to include the HZ/su vaccine on the National Immunisation Program was unsuccessful due to uncertainty regarding cost-effectiveness. This vaccine is registered and used in some other countries, including the USA where the Centres for Disease Control and Prevention recommend it in preference to the live attenuated vaccine. 33 The recombinant vaccine is more efficacious and more reactogenic than the live vaccine. In clinical trials, it provided 97% protection against herpes zoster for 50-59 year olds and 91% for those aged over 70 years. 34, 35 Similar levels of protection were observed against postherpetic neuralgia over more than three years. Overall in those aged over 70 years, more people vaccinated with the recombinant vaccine than with placebo reported adverse events that prevented normal everyday activity in the week following vaccination (grade 3 injection-site reactions: 8.5% vs 0.2%, and grade 3 systemic reactions: 6% vs 2%). 34 Monitoring during the first eight months of its use in the USA has found the vaccine's safety profile to be consistent with pre-licensure trials. 36 Importantly, the recombinant vaccine can potentially be used in immunocompromised people. To date, only a limited number of clinical trials in this population have been published with most reporting only ARTICLE Full text free online at nps.org.au/australian-prescriber VOLUME 43 : NUMBER 1 : FEBRUARY 2020 immunogenicity or safety. However, a recent study has found that two doses of the vaccine provide 68% protection against herpes zoster in people who have undergone autologous haemopoietic stem-cell transplant. 37 Several other trials in immunocompromised people have shown the vaccine has an acceptable safety profile. [38] [39] [40] 
Conclusion
Immunisation against herpes zoster and postherpetic neuralgia using a live attenuated vaccine (Zostavax) is available under the National Immunisation Program for Australians who are 70-79 years of age. It provides modest protection against these severe and dreaded conditions that are common in older adults. Data from large post-licensure studies confirm the effectiveness and safety of this vaccine, when used according to recommendations. GPs should ensure they check patients for immunocompromising conditions before giving the live vaccine.
The uptake of Zostavax recorded on the Australian Immunisation Register is low and it is strongly recommended that GPs offer the vaccine to eligible patients and ensure administration is reported on the Australian Immunisation Register. A more efficacious non-live vaccine against herpes zoster has been registered but is not yet available in Australia.
Conflict of interest: none declared

